abstract. We describe herein a new aphid genus and species Daoaphis magnalata gen. et sp. n., belonging to the extinct family Oviparosiphidae from the Middle Jurassic (ca. 165 Ma) Daohugou beds, Ningcheng County, Inner Mongolia, Northeast China. The new genus is considered to be the earliest certain representative of this family and the body remains of one of the oldest aphids. The evolutionary position of this new genus and distribution of the family are discussed.
IntroductIon
The oldest aphids are known from the Triassic. The first, Triassoaphis cubitus Evans, 1956 , was recorded in the Carnian of Australia and assigned to the family Triassoaphididae. The second, Creaphis theodora Shcherbakov & Wegierek, 1991 was described from the Ladinian-Carnian of Kyrgyzstan and placed in the family Creaphididae (Heie & Wegierek, 2011) . Shcherbakov (2010) describes the oldest aphid wing from the Anisian of the Vosges, Lea phis prima and assigned it to the subfamily Leaphidinae in the Creaphididae. Most Triassic aphids are known from isolated wings, except the Dracaphididae of the superfamily Naibioidea described from the Middle Triassic of China (Hong et al., 2009) . Jurassic aphids are also scarce and only seven species are described. They belong to five families: Genaphididae, Juraphididae, Oviparosiphidae, Sinojuraphididae and Szelegiewicziidae; there is also one species unassigned to any high taxonomic rank (Heie & Wegierek, 2011; .
The oldest representative of the extinct family Oviparosiphidae is Grimmenaphis magnifica Ansorge, 1996, described from the Upper Liassic (Lower Jurassic) deposit of Grimmen, (Germany), but it is known only from an isolated wing (Ansorge, 1996) . The oldest undoubted species is Khotontaphis lachnoides Shaposhnikov & Wegierek, 1989 from the Upper Jurassic/Lower Cretaceous deposit at Khotont (Mongolia). More Oviparosiphidae are known from the Early Cretaceous but they are absent from the Upper Cretaceous sediments (Heie & Wegierek, 2011) . This family is very diverse morphologically, but all taxa have both an ovipositor and siphons on the abdomen (Shaposhnikov, 1979) . Such a combination is not present in any recent aphids, which never have both of those structures (Heie, 1981) .
The deposit at Daohugou (Ningcheng County, Inner Mongolia of China) has yielded a very rich array of vertebrate, invertebrate and plant fossils (e.g. Huang et al., 2006; Pott et al., 2012; Sullivan et al., 2014) . More than 20 different insect orders are described, including very diverse hemipterous groups (Huang, 2014) . Aphids are very rare in the Daohugou biota and only a monotypic aphid family, the Sinojuraphididae, is described from this locality (Huang & Nel, 2008) .
The present paper describes a new genus and a new species belonging to the family Oviparosiphidae from the Daohugou beds. This is the oldest representative of the family, which allows for the analysis of both the wing and body with its appendages. The single specimen was collected from the Xiayingzi locality of Daohugou beds at the Daohugou Village, Ningcheng County, Inner Mongolia. This fossil layer yielded very rich invertebrate fossils such as giant fleas, peculiar Diptera namely Strashila, and the earliest Mantophasmatodea (Huang et al., , 2012 (Huang et al., , 2013 .
MaterIal and Methods
The material came from the Daohugou beds at the Xiayiingzi Quarry of the Daohugou Village, Shantou Township, Ningcheng County, Inner Mongolia, China (41°18´N, 119°13´E). The specimen is housed in the Nanjing Institute of Geology and Palaeontology (NIGP), Nanjing, China. The fossil was prepared using a sharp knife. The aphid imprint is preserved in the form of two imprints, "reverse" (part) and "obverse" (counterpart). Because of the type of rock and parts of the chitinous skeleton are preserved it was possible to soak the fossil in 70% ethyl alcohol, which equal to half of its length (0.34). Width of the head between the eyes: 0.40. Antennae equal to half of the body length. Segment III of antennae (0.69) 5× as long as it is wide, nearly equal to half of the cumulative length of subsequent segments. Segment IV (0.23) 2× longer than it is wide, one-third of the length of segment III. Segment V (0.36) 3.5× longer than it is wide, 1.5× longer than segment IV. Segment VI (0.52) almost 1.5× longer than segment V. Segment VII (0.12) shorter and narrower than the other segments, 2.5× narrower than segment III. The apical part of the rostrum between middle and hind coxae. Segment III of the rostrum short (0.08), nearly equal to the length of segment IV (0.10). Segment IV of the rostrum bluntended. The pronotum wider than the head, 3× wider (0.90) than it is long. Anterior margin of the pronotum, without a clear line/border, merging with arcuate sides. The praescutum very small, 0.10 long, 0.20 wide. Metascuta wide apart, with a poorly sclerotized area between them. The mesopostnotum forms a short U-shaped slat, widely overlapping the sides of the body. Anterior part of the mesoscutellum forms a narrow strip with mesoscutellar arms extending well over the lateral part of the body. Length of the mesoscutellar arms equal to the width of the basal part of the mesoscutellum. Legs short. Distance between middle coxae (0.34) and hind coxae (0.39) no longer than their length. Hind coxae very close to each other, the distance between them shorter than their width (0.28). Fore tibiae (1.13) nearly one-fourth of the body length. Length of segment II of the fore tarsus: 0.37. Length of the middle femur: 0.98; middle tibia: 1.21; segment II of the middle tarsus: 0.38. Length of the hind femur: 1.16. Hind tibiae (1.49) one-third of the body length. Length of segment II of the hind tarsus: 0.44. Fore wings (4.90) elongated and slender, longer than the body, probably flat in repose judging by the weakly developed praescutum. Width of the fore wing: 1.80-1.92. Apical part well-developed. Cubital veins slightly thickened. Apical part of vein CuA 2 slightly curved towards the pterostigma, distal part slightly curved towards the base of the fore wing. Vein CuA 1 arcuate, the apical part slightly sclerotized, the connection with the main vein not visible. Base of vein M directed towards the pterostigma, not connected with the main vein. Branches of vein M form a wide fork. The common stem of vein M nearly equal to the length of the stem of M 1+2 . The base of vein rs, branching off vein M and apical part of CuA 1 at the same level, at mid-length of the wing. Vein rs slightly curved, leaving in the middle of the pterostigma. The pterostigma long and lenticular, 3× longer than wide. Hind wings (3.10) longer than half of the body length, with two cubital veins. Distance between the bases of cubital veins equal to half of the length of vein CuA 2 . The abdomen slightly sclerotized. Diameter of siphons: 0.12.
dIscussIon
The oldest species assigned to the Oviparosiphidae, Grimmenaphis magnifica, was assigned to this family on the basis of two features: three-branched vein M and bases of cubital veins arising from one point on the main vein facilitated our understanding of the morphology of selected parts of the body. The material was analyzed using typical methods of paleoentomological research (rasnitsyn, 2002) . Photographs were taken using a Zeiss Discovery V20 microscope system, with specimens moistened with alcohol or dry. All measurements are given in mm.
The deposit is located within the Middle Jurassic-Early Cretaceous Ningcheng Basin, which is exposed along the boundaries of the provinces of Inner Mongolia, Hebei and Liaoning. The Daohugou beds constitute a succession of grey-white or locally brownish, finely laminated claystones, shales, siltstones and sandy mudstones, with intercalated ash-fall tuffs and ignimbrites (Pott et al., 2012) . A distinctive feature of the Daohugou rock matrix is its laden with relatively small Euestheria conchostracans, but these are absent in the present layers which contain abundant anostracans instead (Huang et al., 2013) . The geological age of the Daohugou beds indicated as ca. 165 Ma at the late Middle Jurassic (Chen et al., 2004; Liu et al., 2004) . The specimen is compressed in grayish shale and both part and counterpart are present. This insect was split through the gap between wings plus thorax sclerites. Thus, the photography indicates inner view of the body features. Therefore, some structures such as rostrum is underneath and not clearly visible. diagnosis. The body is large, thick and dorso-ventrally flattened anterior margin of head convex and epicranial suture present on head. Antennae with seven segments, long and bead-like, reaching the anterior part of the abdomen. Secondary rhinaria ellipsoidal, arranged in numerous transverse rows. The rostrum relatively long, but shorter than the length of the body, reaching to the base of hind coxae. Fore wings much longer than the body. Bases of veins CuA 1 and CuA 2 close to each other, but CuA 2 not connected with the main vein Sc + r + M. Hind wings extend beyond the apical part of the abdomen. Siphons porous.
species Daoaphis magnalata sp. n. (Figs 1, 2) etymology. From the Latin magnus, big and ala, wing. Sc + r + M (Ansorge, 1996) . In fact, the discussed wing is quite similar to that of representatives of the Oviparosiphidae, especially the genus Vitimaphis Shaposhnikov & Wegierek, 1989 , but the absence of a body makes this assignment questionable. The most characteristic feature of this family is the presence of both an ovipositor and siphons, which are not visible in Grimmenaphis. However, the decision to exclude this genus from this family would require finding other specimens. Khotontaphis lachnoides, currently the oldest unquestionable representative of the Oviparosiphidae, has both an ovipositor and siphons clearly visible. In addition, the siphons are elongated, which is considered to be an apomorphic state of this feature (Shaposhnikov, 1980) . In contrast, the newly described Daoaphis gen. n. is characterized by the plesiomorphic state, porous siphons. Elongated siphons within the Oviparosiphidae are not as rare a feature as previously thought (unpublished data), but porous ones are the most common. The occurrence of both states of features at such an early evolutionary stage of the family may suggest that within the Oviparosiphidae there were two lineages, one with porous siphons and another, in which the siphons showed a tendency for extension. It is possible that from this second group evolved representatives of the superfamily Aphidoidea, containing the vast majority of recent aphids. Several other families with both an ovipositor and siphons are known: Bajsaphididae, Sinaphididae and Canadaphididae. Only in representatives of the Bajsaphididae is the ovipositor very well developed, with all parts visible. In other families the construction of this structure is strongly reduced. Unlike in the Canadaphididae the bases of veins M and CuA 1 are apart from each other. In the original description of the family Sinaphididae it is distinguished from the Oviparosiphidae by its disorderly arranged secondary rhinaria, veins CuA 1 and CuA 2 separated at bases and undeveloped basal parts of M and CuA 1 (Zhang et al., 1989) . However, its great similarity to the representatives of the Oviparosiphidae suggests merging them into one family (as postulated by Wegierek in ross & Jarzembowski, 1993) . The representatives of Oviparosiphidae described from China, except Oviparosiphum latum Hong & Wang, 1990 , have antennae with fewer than 7 antennal segments, according to the original description (Zhang et al., 1989; ren, 1995) . As the newly described Daoaphis gen. n. has 7-segmented antennae it could be considered as a differentiating feature. However, the figures indicate that all representatives have the same number of antennal segments therefore this question remains unanswered until it is redescribed. The new specimen is also characterized by ellipsoidal secondary rhinaria, arranged in transverse rows. This is one of the most common arrangements in fossil aphids and typical only of extinct groups. It is considered that it could be a starting point for the more advanced forms and universal for all solutions in the construction of these structures (Shaposhnikov, 1980) . The most advanced form of these sensory organs are annular rhinaria, which probably arose from merging of such small and round rhinaria in one row (Shaposhnikov, 1980) . representatives of the family Oviparosiphidae are known from several localities (China, Germany, Mongolia, russia, see Fig. 3 ) but occurred over a relatively short time span: from the Early/Middle Jurassic to the end of the Early Cretaceous. In subsequent geological epochs, the presence of this family has not been confirmed. All deposits with Oviparosiphidae have been located in the Northern Hemisphere but in different climatic regions. The oldest genera have been found in the equatorial regions and the youngest in Siberia (Baissa). This phenomenon is considered as typical for the Jurassic stage of insect evolution with the distribution of the Oviparosiphidae strong support for an 'equatorial pump' in this period. The situation was different during the Cretaceous when all the other higher-ranking taxa originated from the extratropical regions of Gondwanaland or Siberio-Canadian Province (Eskov, 2002; Kania & Wegierek, 2008) . Previously it was thought that aphids evolved at high latitudes and later some of them moved to low latitudes. recent studies, however, show a different pattern, similar to the "equatorial pump" situation . It also seems that both the spread and evolution of aphids were very strongly affected by climate changes in the Early Cretaceous when during this period, which was characterized by a generally hot climate, short colder intervals probably occurred (Föllmi, 2012) .
